AG. All oxidized forms of 2 for UV/vis/NIR and NIR/IR spectroscopy were synthesized directly prior to the measurements. A stock solution of 2 in dichloromethane was oxidized with a stock solution of acetylferrocenium hexafluorophosphate in dichloromethane. One or a slight excess to two equivalents of oxidant were used to generate the monocation or dication, respectively. The resulting oxidized species were diluted with dichloromethane to the same concentration. The trication was oxidized using an excess of silver hexafluorophosphate and the resulting solution was filtered by syringe to remove the precipitated metallic silver after adjustment to the same concentration using dichloromethane. DFT calculations employed the GAUSSIAN 09 program package. Geometry optimizations were performed without any symmetry-constraints. Electronic transitions were calculated by the time-dependent DFT (TD-DFT) method. Within G09 calculations the quasi-relativistic effective core pseudopotentials and the corresponding optimized set of basis functions for Fe were used. [6] Polarized triple  basis sets (6-31 G(d), geometry optimization) were employed for structure optimization and Time Dependent-DFT for the molecular orbitals together with the PBE0 functional. [7] The solvent was described by the polarizable continuum calculation model (CPCM) in TD-DFT calculations. [8] 
Synthesis of (μ-1,3-Ph)(C≡C-[Fc]-(1,3-Ph)-[Fc]-I)2 (1) :
1,1'-Diiiodoferrocene (7.00 g, 15.91 mmol) in dry DIPA (5 ml) was degassed under N2 for 10 min. This solution was transferred into a flask containing CuI (48 mg, 0.25 mmol) and 1,3-diethynylbenzene (200 mg, 1.59 mmol) and washed with DIPA (23 ml) and the solution was degassed under N2 for 10 min. Pd(P t Bu3)2 (20 mg, 0.10 mmol) was added against a flow of N2 and the reaction was stirred overnight. The solvent was removed and the product was purified by column chromatography (silica, n-hexane / DCM [1:0] → [0:1]) to produce (μ-1,3-Ph)(C≡C-[Fc]-(1,3-Ph)-[Fc]-I)2 (1) as an orange powder (211 mg, 25%). 1 3 J, = 2.0, 4H), 4.48 (pseudo-t, 3 J, = 2.0, 4H), 4.45 (pseudo-t, 3 J, = 2.0, 4H), 4.34 (pseudo-t, 3 J, = 2.0, 4H), 4.27 (pseudo-t, 3 J, = 2.0, 4H), 4.24 (pseudo-t, 3 J, = 2.0, 4H). 13 (Found: C, 74.95; H, 3.94. Calc. for C50H32Fe3 C, 75.04; H, 4.03). IR (ATR):  (cm -1 ) 2211 (C≡C).
Synthesis of 1-iodo,1'-(triisopropylsilyl)ethynyl-phenyl-3-ethynylferrrocene (3):
A solution of 1,1'-diiodoferrocene (10.00 g, 22.88 mmol), 1-(triisopropylsilyl)ethynyl-3-ethynylbenzene (1.30 g, 4.60 mmol) and dry THF (30 ml) were degassed with N2. CuI (33 mg, 0.17 mmol) and DIPA (15 ml) were added to the solution and further degassed. Pd(P t Bu3)2 (70 mg, 0.14 mmol) was added and the solution was stirred overnight, at RT with light removed. The solvent was removed and the product was purified by column chromatography on silica, eluted with n-hexane/DCM ([1:0]→[8:2] v/v). The product was collected as an orange oil (1.99 g, 95%). 1 
Synthesis of 1,1'''-bis(triisopropylsilylethynyl-phenyl-3-ethynyl)biferrocene (4):
3 (1.99 g, 3.35 mmol) and N-methyl-2-pyrrolidone (60 ml) were placed under a N2 environment and degassed for 10 min. Copper(I) thiophene-2-carboxylate (3.19 g, 16.75 mmol) was added against a flow of N2 and the solution was stirred for 2 days. The solution was filtered through alumina (grade V) with ethyl acetate, dichloromethane and then hot dichloromethane. Large quantities of solvent were required to dissolve the product. The pure product was obtained as a red solid by recrystallization from DCM / n-hexane (913 mg, 59%). 1 3 J, = 2.0, 4H), 4.27 (pseudo-t, 3 J, = 2.0, 4H), 4.24 (pseudo-t, 3 J, = 2.0, 4H), 4.08 (pseudo-t, 3 J, = 2.0, 4H), 1.15 (s, 42H). 13 (5): 4 (913 mg, 0.98 mmol) was combined with THF under a N2 environment. Tetra-n-butylammonium fluoride (1.92 ml, 1.03 mmol) was added and the solution was stirred for 2 h with light excluded. The solvent was removed and the product redissolved in THF. The solution was washed with brine, dried with MgSO4, filtered through alumina (grade II) and the solvent was removed (529 mg, 87%). 1 
Synthesis of 1,1'''-bis(ethynyl-phenyl-3-ethynyl)biferrocene

Synthesis of 1,1'''-bis(1,1'iodoferrocene-ethynyl-phenyl-3-ethynyl)biferrocene (6):
A solution of 1,1'diiodoferrocene (3.70 g, 8.56 mmol), 5 (529 mg, 0.86 mmol) and dry THF (30 ml) were degassed with N2. CuI (16 mg, 0.09 mmol) and DIPA (20 ml) were added to the solution and further degassed. Pd(P t Bu3)2 (33 mg, 0.06 mmol) was added and the solution was stirred overnight, at room temperature with light removed. The solvent was removed and the product was purified by repeated column chromatography on a silica column, eluted with n-hexane/DCM ([1:0]→[0:1] v/v). The product was collected as a red solid (536 mg, 51%). 1 
Synthesis of tetra-ferrocene macrocycle (7):
A solution of 6 (290 mg, 0.234 mmol) and NMP (50 ml) was degassed with N2 for 10 min. CuTC (508 mg, 2.66 mmol) was added against a flow of N2 to the solution. The reaction was stirred for 2 days, at RT and covered from light. The solution was filtered through alumina (grade V) with THF. The solution was washed with brine, dried with MgSO4 and the solvent removed. The product was gained through multiple recrystallizations in THF/CH2Cl2 as a red solid (37 mg, 16 %). 1 
NMR Spectroscopy
X-ray crystallography
Crystal data for 2: C50H32Fe3·1.5(C6H12), M = 926.54, monoclinic, C2/c (no. 15), a = 32.7490 (7) , b = 12.75553(17), c = 21.6508(4) Å, β = 99.3055(19)°, V = 8925.2(3) Å 3 , Z = 8, Dc = 1.379 g cm -3 , μ(Cu-Kα) = 8.008 mm -1 , T = 173 K, orange needles, Agilent Xcalibur PX Ultra A diffractometer; 8811 independent measured reflections (Rint = 0.0460), F 2 refinement, [9, 10] R1(obs) = 0.0471, wR2(all) = 0.1283, 6611 independent observed absorption-corrected reflections [|Fo| > 4σ(|Fo|), 2θfull = 135°], 581 parameters. CCDC 1520192. The C61-based included a cyclohexane solvent molecule in the structure of 2 which was found to be disordered across a centre of symmetry, and two unique orientations of ca. 28 and 22% occupancy were identified (with the action of the inversion centre generating two further orientations of the same occupancies). The geometries of both orientations were optimized, the thermal parameters of adjacent atoms were restrained to be similar, and all of the atoms were refined isotropically. Figure S9 : Space filling representation of the X-ray crystal structure of 2.
Figure S10:
The X-ray crystal structure of 2 (50% probability ellipsoids). [Cp2Fe]/[Cp2Fe] + , corrected for iRs). 8 and 9 are portrayed in Figure S1 of the SI. 
Electrochemistry
Spectroelectrochemistry
